Bacteriophage T4 gene 41 protein, required for the synthesis of RNA primers, is also a DNA helicase.
Bacteriophage T4 gene 41 protein is one of the two phage proteins previously shown to be required for the synthesis of the pentaribonucleotide primers which initiate the synthesis of new chains in the T4 DNA replication system. We now show that a DNA helicase activity which can unwind short fragments annealed to complementary single-stranded DNA copurifies with the gene 41 priming protein. T4 gene 41 is essential for both the priming and helicase activities, since both are absent after infection by T4 phage with an amber mutation in gene 41. A complete gene 41 product is also required for two other activities previously found in purified preparations of the priming activity: a single-stranded DNA-dependent GTPase (ATPase) and an activity which stimulates strand displacement synthesis catalyzed by T4 DNA polymerase, the T4 gene 44/62 and 45 polymerase accessory proteins, and the T4 gene 32 helix-destabilizing protein (five-protein reaction). The 41 protein helicase requires a single-stranded DNA region adjoining the duplex region and begins unwinding at the 3' terminus of the fragment. There is a sigmoidal dependence on both nucleotide (rGTP, rATP) and protein concentration for this reaction. 41 Protein helicase activity is stimulated by our purest preparation of the T4 gene 61 priming protein, and by the T4 gene 44/62 and 45 polymerase accessory proteins. The direction of unwinding is consistent with the idea that 41 protein facilitates DNA synthesis on duplex templates by destabilizing the helix as it moves 5' to 3' on the displaced strand.